This paper summarises the research evidence presented in a recent issue of EVective Health Care on drug treatments for schizophrenia. 1 Background Schizophrenia is an illness or a group of illnesses aVecting language, planning, emotion, perceptions, and movement. In the UK, approximately 250 000 people suVer from schizophrenia or a schizophrenia-like illness.
Treatments for schizophrenia are divided into the so-called "physical interventions" of drugs, psychological and social managements and, rarely in the UK, electroconvulsant treatment. This article draws upon evidence from systematic reviews undertaken by the Cochrane Schizophrenia Group, and summarises the evidence on the eVectiveness of the main drugs used in the treatment of schizophrenia. More detailed information is available on each treatment within the referenced reviews. These reviews are regularly updated in the Cochrane Library. 6 The main class of drugs used to treat or manage schizophrenia is antipsychotics (also known as neuroleptics, anti-schizophrenia drugs, and, inaccurately, as major tranquillisers). The antipsychotic action of these drugs is more than just the promotion of sedation and probably depends upon specific receptors in the brain. The advent of antipsychotic drugs in the 1950s was revolutionary. Countless people for whom little hope then existed were, at least partially, freed from the constraints of an insidious and unpredictable illness that would have kept them out of touch with reality for large periods of their lives. 7 Adverse eVects associated with antipsychotics are common, however. These include troublesome and socially disabling movement disorders that resemble the symptoms of Parkinson's disease. Involuntary facial movements (tardive dyskinesia) also occur in over 20% of those using older drugs and do not necessarily recede once the antipsychotic is stopped or reduced. 8 Other distressing side eVects include sedation, dry mouth, blurred vision, constipation, weight gain, and, occasionally, impotence.
Although conventional drugs are generally an eVective treatment for many of the symptoms of schizophrenia, the above side eVects can limit their use for a significant portion of people with schizophrenia. Continual medication is often necessary during periods of relative wellness, and poor compliance can precipitate relapse and necessitate (costly) readmission to hospital. It has been felt that the side eVect profile of older drugs has contributed to poor patient compliance and relapsing illness after discharge into the community ("revolving door" patients).
Over a decade ago, with the re-introduction of the drug clozapine into common use, older drugs began to be labelled as "typical" in their propensity to cause movement disorders. Clozapine was "atypical" in that it did not seem to cause these side eVects as readily. In truth, rather than such a dichotomy of typical and atypical, there is a continuum and some inexpensive, older, drugs may have an atypical profile. 9 10 The claims being made for the newer atypical compounds are exciting, 11 but take place in the context of ever greater conflicts of interest, both academic 12 and monetary. 13 14 Yet the quality of trials, as measured by clear reporting and clinical applicability, is poor, and has not increased during the past 50 years 15 -in fact there is some evidence it has declined. 16 Trials are, on average, small, short in duration, include participants that are not typical of everyday practice, randomise care regimens that are diYcult to generalise, have high attrition rates, and report outcomes that are of dubious clini-cal value. 15 It is in this context that the data from recent studies must be examined.
Typical antipsychotics
Traditional literature reviews and clinical experience suggest these drugs to be eVective in relieving positive symptoms in the immediate, short, and medium term.
A systematic review of chlorpromazine versus placebo confirms and quantifies both the value and the adverse eVects of this drug. 17 Quantitative reviews of haloperidol or trifluoperazine versus placebo were not identified, but a review comparing each with chlorpromazine did not identify significant diVerences in clinical outcomes. 18 Long term compliance with any medication is diYcult, and depot preparations, which slowly release medication over periods of weeks to months, have been formulated for those with schizophrenia. Systematic reviews of the depots of bromperidol, 19 flupenthixol, 20 fluphenazine, 21 fluspiriline, 22 haloperidol, 23 perphenazine, 24 and pipothiazine 25 have been undertaken. Table 1 presents some results from the haloperidol decanoate Cochrane review. 23 These reviews of trials all tend to report little diVerence between depot and oral preparations, or between diVering depots. The findings are probably due to the selective recruitment to trials of people who, by definition, are reasonably compliant. Within these particular studies poor generalisability is likely to mask any potential benefit of the depot medication. For example, the outcome of relapse due to poor compliance with medication is not likely to be much diVerent between the compliant groups allocated oral or depot antipsychotic within a trial. In the real world, however, with people who may be very unlikely to enter a randomised trial, depot delivery of an antipsychotic may have great benefit over prescription of an oral equivalent.
The management of the acutely disturbed person necessitates the use of many skills on the part of carers, but rapid tranquillisation or sedation of a person may be necessary. Various regimens exist such as combinations of an antipsychotic drug with a tranquillising benzodiazapine or use of a short acting depot (zuclopenthixol acetate). A systematic review of limited trial derived evidence did not find any suggestion that zuclopenthixol acetate is more eVective in controlling aggressive/ disorganised behaviour, acute psychotic symptoms, or preventing side eVects than standard antipsychotic regimens. 26 Other cheaper preparations such as droperidol or haloperidol are commonly used and might represent an important treatment alternative.
Less typical antipsychotics
Loxapine is a less typical drug by "receptor blockade profile" but its diVerential eVects are unremarkable when compared with the better known typical drugs. 27 It is perhaps more tranquillising in an emergency than better known typical drugs.
No trial evidence exists that pimozide is of particular value for particular variants of schizophrenia, as has been claimed. 28 29 Used in appropriate doses it is, however, an eVective less typical antipsychotic in both the medium and long term. 30 However, the Committee on Safety of Medicines recommends mandatory electrocardiogram (ECG) monitoring before treatment in all patients, and that people taking pimozide should have an annual ECG (see the British National Formulary for full details). 31 Pimozide's pattern of eVect, with at least similar clinical eYcacy to typical drugs and for certain people, where sedation is not desirable, a 32 and what data there are suggest that it is an eVective antipsychotic with less propensity to cause movement disorders than its typical cousins. Thioridazine is an old drug with an unusual profile of receptor blockade resembling the atypicals; a systematic review of its eVectiveness is underway. 33 
Novel atypical drugs
Within this class of drug risperidone and olanzapine are the most widely used. 34 These drugs have been heavily promoted and the results of limited studies have been widely, 35 and sometimes subtly, disseminated. 36 The summary results of the respective systematic reviews are remarkably similar (table 3) . Both compounds are reported to aVord a greater clinical improvement than typical antipsychotics, with less attrition, movement disorders, and sedation. Attrition, although less than in some other atypical studies, is still great (olanzapine 42%, 8 weeks; risperidone 30%, 10 weeks). If the condition of even a small proportion of those who left the studies early deteriorated as a result of taking the novel compound, this would greatly change perspectives on the new drug.
Measures of improvement as defined within these studies may not have real meaning outside of the research setting. For example, the "improved" in the risperidone trials was largely a 20% change in the Positive and Negative Symptom Scale, 37 which is diYcult to interpret clinically. 38 One large study dominates the olanzapine eYcacy data. 39 The questionnaire in this short study asked hundreds of questions, yet simple and clinically relevant questions were either not asked or their response not reported.
The dose of comparison drugs, most usually haloperidol (which is prone to produce movement disorders), is frequently high for the type of participants within these studies. This may have artificially raised the frequency of adverse eVects in the haloperidol group so exaggerating the benefits associated with the experimental drug. One guideline suggests that when the new compounds are compared with doses of haloperidol in the range of 12 mg/day there are no clear diVerences to be seen in symptom improvement or acceptability to patients (measured by drop out). 40 The trial evidence is also diYcult to interpret because of publication bias (where less favourable papers are diYcult or impossible to trace). 38 There is also evidence of reporting bias (where less favourable results are poorly reported or not mentioned) within these reviews. 35 With genuine collaboration between reviewers and industry, some of these biases can be addressed.
Amisulpride and sulpiride are chemically similar drugs. Amisulpride is new, more expensive, and better researched than sulpiride. Trial data suggest that it is an eVective antipsychotic, with fewer side eVects than the typicals and less attrition. Similar claims about particular eYcacy for those with negative symptoms are being made for amisulpride as were made for sulpiride two decades ago. Limited data support this claim. 41 A comparison of amisulpride versus sulpiride does not exist, however, but would be most informative.
Trials report that quetiapine is as eVective as typical antipsychotics in the short term with less adverse movement disorders. 42 However, the greater than 50% attrition from the trials across the first few weeks of treatment makes these data almost impossible to interpret. Quetiapine may or may not be an eVective antipsychotic, but the trials that have attempted to evaluate its eVects are not suYciently reliable. 43 44 Sertindole is structurally similar to clozapine (see below), and was licensed for use in the UK in 1996. Its licence was suspended in 1998, however, after reports of arrhythmias and sudden cardiac death. Sertindole remains available on a named patient basis for patients already stabilised on the drug in whom other antipsychotics are inappropriate. 31 There is no indication that sertindole had particular qualities to give it the unique place in the market aVorded to clozapine. As it is not widely prescribed, data are not presented but are available if required. 45 At the time of writing, only early studies on ziprasidone are available. 46 About 25% of people randomised to the most informative study, comparing ziprasidone to typical drugs, left the trial before completion. This degree of attrition is better than other compounds within the new atypical class. What limited data there are do suggest that ziprasidone may be as eVective as haloperidol and cause fewer problems with movement disorders over a six month period. Ziprasidone is currently undergoing licensing procedures in the European Union and the USA.
Zotepine has 35% attrition in the short term. This suggests that the likelihood of improvement in mental state is greater for zotepine than various doses of several typical antipsychotics and that movement disorders are seen less frequently. 47 Clozapine holds a unique place in the antipsychotic market (table 4) as it is an old drug, well researched by those with and without a clear pecuniary interest. Although those with a pecuniary interest do tend to make more favourable claims for it, these are not statistically significantly greater than those of more disinterested researchers. 48 With the relatively low attrition rates from within these studies, probably aVorded by the necessity of blood monitoring with this compound, a more reliable estimate of eYcacy can be gleaned. Clozapine is an eVective antipsychotic, with fewer propensities to cause movement disorders than typical drugs. It is sedating, causes weight gain, and between 0.5-2% of people suVer sudden decline in blood white cells (agranulocytosis), 49 hence all recipients must have their blood monitored to avoid this potentially fatal eVect. Clozapine was reintroduced into clinical use for treatment of those with unresponsive illnesses, 50 which is supported by the trial evidence. 51 Good, but far from perfect, studies show that clozapine improves schizophrenic symptoms of those whose illnesses have been diYcult to treat yet who volunteer for trials. A recent large prevalence study suggests, however, that clozapine treatment may be associated with potentially fatal myocarditis and cardiomyopathy in physically healthy young adults with schizophrenia, further undermining confidence in its value in everyday practice. 52 Small studies have not found a diVerence in clinical eYcacy between clozapine and the atypicals olanzapine and risperidone for people with treatment resistant illness. 53 This is an important area for further research, where studies will need to be large enough to show equivalence.
Cost eVectiveness
It has been estimated that the use of atypical antipsychotics could add up to £210 million to the annual UK drug budget if prescribed for all patients with schizophrenia, and £54 million if restricted to those with treatment resistant schizophrenia (Davies L, personal communication, 1998). Despite being considerably more expensive than compounds that have been available for some time, atypical antipsychotics are nevertheless a small proportion of total outlay for this illness. This, however, may not be of much consolation for those responsible for managing greatly increased demands on budgets that have not been responsive to changes in drug costs. It is likely to have contributed to considerable regional variations in access to newer drugs. 54 55 Various economic evaluations have been published, which suggest there may be net savings in the overall costs of treating patients associated with clozapine, risperidone, and, to a lesser extent, olanzapine. [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] All studies of costs and patient outcomes, however, have been limited in scale and methodology, so results need to be treated with caution when extrapolating to alternative time frames, settings, and patient populations. Overall, the quantity and quality of economic evidence is not suYcient to enable decision makers to make choices between the drugs with any certainty.
Two controlled trial based evaluations of resource use and costs suggest that clozapine and risperidone are cost neutral compared with conventional antipsychotics. 67 68 These were conducted in the US and it is not clear to what extent the results are applicable to the UK.
Implications
x Those involved in the care of people with schizophrenia need to maintain their knowledge of current research evidence on antipsychotics. Given the nature of the available research evidence, practice guidelines should be appraised for bias and day to day applicability. Clinical use of relevant up to date information must, where possible, be in collaboration with the particular client and their carers and tailored to the individual's needs or situation x Novel antipsychotics may be a further refinement, but not a revolution, in the care of those with schizophrenia. They may cause fewer adverse eVects and be more acceptable to those with schizophrenia than drugs such as chlorpromazine and haloperidol x At present, all statements on the eVects of novel antipsychotics must be qualified. The trials include people, drug regimens, and outcomes that are diYcult to interpret for everyday use and have such loss to follow up that the reader is left to speculate on the meaning of the data. Most relevant trials are undertaken by those with clear pecuniary interest in the results x Novel antipsychotics are expensive. Speculation that direct drug costs are oVset by decreases in admission to hospital, indirect costs, and intangible savings is not based on unbiased widely applicable data, nor is it helpful to those responsible for management of limited drug budgets x If the NHS is to fund novel antipsychotics fully, their use should be justified by trial data clearly supportive of their use in everyday practice. Large, long term randomised drug trials with participants, interventions, and primary outcomes familiar to health professionals who treat people with schizophrenia are long overdue.
